Abstract. The aim of this work was to apply the CropSyst simulation model to evaluate the effect of faba bean cultivation as a break crop in the continuous durum wheat cropping system in southern Italy. The model was previously calibrated and validated for durum wheat and faba bean on data derived from experiments carried out in southern Italy (for different years and treatments), comparing observed and simulated crop growth, yield, soil water, and nitrogen output variables.
Introduction
Continuous durum wheat crop is one of the most common cropping systems in Mediterranean regions, especially where irrigation water is scarce or entirely lacking. This cropping system is characterised by low inputs (tillage, fertilisers, pesticides), but it can produce negative effects on chemical soil properties such as a modification of organic matter quality and macro-nutrient content (Blair and Crocker 2000) . Consequently, it may be necessary to increase the level of mineral fertilisation to obtain a satisfactory grain yield or, alternatively, to use a suitable system of crop rotation. Nowadays, in southern Italy, tomato and sugar beet are the main crops in 3-and 4-year rotations with durum wheat but if there is a complete lack of irrigation water, a winter crop could be used more efficiently to alternate the cereal.
Technical progress in soil tillage, fertilisation, and plant protection has reduced the agronomic significance of crop rotation design and consequently the preceding crop effects of grain legumes have become less and less significant for farmers than in previous decades, while the competitiveness of the sole winter cereal has come to the fore. However, even if the value of grain legumes as a preceding crop appears to be well known, legume-cereal rotations have not been widely adopted.
Leguminous crops induce various benefits for the soil, such as an increase in soil nitrogen, low nitrate leaching (if in rotation with cereals), improvements in soil structure, the destruction of pest and disease cycles, stability, and erosion prevention (Senaratne and Hardarson 1988; Chalk 1998) . They can also play a meaningful role in enhancing the nitrogen nutrition of the subsequent crop (Russell and Hargrov 1989) . The crop residues can be further incorporated into the soil by ploughing, while no tillage ensures ground mulching. In the first case, nutrients are directly supplied to the soil, and in the second, positive benefits are evident in terms of soil water balance and weed control (Lal et al. 1991; Dou et al. 1994) .
Over the last 10 years, grain legumes have aroused new interest as low-input crops to introduce in rotation with cereals as they are capable of improving soil fertility and properties and as a consequence of the BSE crises that led to an increased need 
